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1. ITacnopT ¢oHIa OLIEHOYHBIX CPEICTB
1.1. ObaacTh NpUMeHeHUs
@DOHJ OLEHOYHBIX CPEACTB I IMPOBEICHUM TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOMN
aTTectanuu odydaromuxcs (manee — @OHI OIEHOYHBIX CPENICTB) MpeIHA3HAYCH ISl POBEPKU
pesynbTaToB ocBoeHus auctuiuimael COO0.01.03 XHMMMUS ocHOBHOM mpodeccroHaTbHOMU
0o0pa3oBaTeNbHONW TMPOrpaMMBbl  CPEAHEro MnpodecCHoHAIbHOrO oOpazoBaHus (manee —
00pasoBatebHON MporpamMmsl) 1o cneruaibHocTH 54.02.01 qu3zaiin (1o otpacism).
Juctunmuaa COO.01.03 XuMus usyyaercsi B TeY€HUE OJTHOTO CEMECTpa.
dopma aTTecTally 10 CEMECTPaM.
CeMmecTp DopmMa aTTecTallul
Bropoit 3aueT ¢ olleHKOH

@OoH/T OLEHOYHBIX CPEJCTB MO3BOJSET OLCHHUTH JTOCTHKEHHE OOYJYaroIIMMHUCS OOIIMX
KOMIIETEeHIUIA:
Obwue komnemenyuu (OK):

OK O0l. BeiOupare cnocoObl pemeHus 3agad Npo(EeCCHOHANTBHOW AEATeNbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBa IOWCKA, aHANW3a W HHTEPIPETANU
uHpOpMaUu ¥ WHPOPMALMOHHBIE TEXHOJOTMH IJIsi BBIOJHEHHS 33734 MPOo(dhecCHOHATBLHOU
JeATEILHOCTH;

OK 04. O¢ddexTrBHO B3anMOAEHCTBOBATH M pabOTATh B KOJUIEKTUBE  KOMAH/IE;

OK 07. CopnelcTBOBaTh COXPAHEHUIO OKPYXaWOLIEH cpeasl, pecypcocOepekeHHtIo,
OPUMEHATh 3HAHUS 00 W3MEHEHHWH KIMMaTa, NPUHIUIBI OepexIIMBOTO IPOW3BOJICTBA,
3¢ PEKTUBHO AEHCTBOBATH B UPE3BBIYAWHBIX CUTYALUSX;

JIn4HOCTHBIE pe3y/abTaThl peaju3alii MPOrpaMMbl BOCIUTAHUS

JIM4YHOCTHBIE pe3yJbTAThl Kon
peajin3anuy NPporpaMmMbl BOCIHTAHUS JIMYHOCTHBIX
(Oeckpunmoput) pe3yJbTaToB
peaqu3anuu
NporpaMMsl
BOCIHTAHUA
[TposiBnsromuii 1 JEMOHCTPUPYIOIINK YBAKEHHE K JIOJAM TPYAd, OCO3HAFOIIMN JIP 4

LIEHHOCTh COOCTBEHHOTO Tpyaa. CTpeMsuiics K (pOPMUPOBAHHIO B CETEBOH cpelie
JINYHOCTHO ¥ NMPO(HECCHOHATBHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIICAY.
CoOumroiaromuii 1 MpornaraHupyroIIHi MpaBuia 3JI0pOBOro U 0e30macHoro oopasa JP 9
KHU3HH, CIIOPTA; MPeAyNpekIaroImni T1u00 MpeoNoeBaonid 3aBUCHMOCTH OT
aNKorons, Tabaka, IICHXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.1. CoXpaHSIOmUi
TICUXOJIOTMYCCKYIO YCTOI\/'I‘II/IBOCTB B CHUTYaTHBHO CJIOKHBIX WU CTPEMUTCIIBHO
MCHAIOIUNXCA CUTYyallUAIX.

3a0oTAmuUiACs 0 3aIUTe OKPY>KAIOLIEH cpebl, COOCTBEHHOH 1 1y>K0ii 0€301MacHOCTH, JIP 10
B TOM 4HcCJie HH(POBOH.

BriOupatommii ontumanbHble CIOCOObI pelieHusi Npo(ecCHOHATIbHBIX 3ajad Ha JIP 13
OCHOBE YBaXEHMsI K 3aKa3YMKy, TOHUMAaHU €T0 MOTPeOHOCTEH

[Tonb30BaThcst MPOPECCUOHANLHOM JOKYMEHTAIMEed Ha TOCYJAapCTBEHHOM H JIP 16

HWHOCTPaHHOM s3bIKax. (B pea. Ilpukaza Munnpocsemenus Poccun ot 17.12.2020 N
747)

Nmerr 06a30Byl0 MOATOTOBIEHHOCTh K CaMOCTOATENBbHOM pabore 1o cBOeH JIP 20
CHELMAIILHOCTH Ha YPOBHE CIIEHUAIUCTA C MTPOodecCHOHAIBHBIM 00pa30BaHUuEM
AKTHBHO IPUMEHSTH NOJIyYEHHBIE 3HaHUS Ha IPAKTHKE. JIP 22

B pesynbrare uzydenus aucuumuinasl COO.01.03 XUMUSA oOyuaromumecs T0IKHBL:

- BJIAJIETh CHUCTEMOM XMMHYECKMX 3HAHUN, KOTOpas BKJIKOYAECT: OCHOBOIIOJIATAOIINE
HOHATUS (XMMUYECKUN 3JIEeMEHT, aTOM, JJIEKTpOHHas 00o0jlouka aroma, 8-, p-, 0-3JIEKTPOHHbIE
opOUTaIi aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTD, 3JIEKTPOOTPULIATENIbHOCTbD, CTETIEHb OKUCIICHUS,
XUMHUYECKast CBA3b, MOJb, MOJIApHAas Macca, MOJISIPHBIM 00BbEeM, YIJIEPOAHBIN CKeJer,
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GbyHKIIMOHATIbHAS TPYIIa, pajuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psiA, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPO- U a30TCOAEpKAIIIE COSTMHEHHS, OMOJIOTHYECKH aKTUBHBIC BEIIECTBA
(yrneBoapl, >KUpbI, O€IKH), MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO, BHICOKOMOJICKYISIPHBIC
COCIMHEHUS, KPUCTAIUIMYECKAs pelIeTKa, THUIbl XUMUYECKMX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE, 95K30-M OJHIOTEPMHYECKHE, pPEaKIMd HOHHOro oOMEeHa), pacTBOp,
AIIEKTPOJINUTHI, HEAJIEKTPOJIUTHI, NEKTPOJINTUYECKAS Jccoluanus, OKUCJIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKON peakIMH, XUMUYECKOE PABHOBECHE), TCOPUU U 3aKOHBI
(Teopuss XUMHYECKOI'O CTpO€HHUs opraHuueckux BemecTB A.M. byrnepoBa, Tteopus
3JIEKTPOJINTUYECKON AMCCOUMALNU, epruoanyeckuit 3akoH J[.1. MeHeneeBa, 3akOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHMHHU, (DAaKTOJOTUYECKUE CBEIACHUS O
CBOICTBaxX, COCTaBE, MOJTYYCHUH U OE€30MaCHOM UCMOJIb30BAaHUHN BaXXHEHIINX HEOPTaHUYECKUX U
OpPraHUYeCKUX BEIIECTB B OBITY M MPAKTUYECKON JIEATEIILHOCTH YEIOBEKA,;

- YMETb BBISBIATh XapaKTepHbIE NPU3HAKM U B3aUMOCBA3b W3YUYEHHBIX IOHSTHI,
IPUMEHSTHh COOTBETCTBYIOLME MTOHATHS IIPU ONKUCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpraHMYECKUX BEUIECTB M WX MPEBPALICHUI; BBISBIATH B3aMMOCBS3b XMMUYECKMX 3HAHUU C
HOHSTUSIMU U IPEJICTABICHUSIMH JIPYTUX €CTECTBEHHOHAYUYHBIX IPEIMETOB;

- YMETh UCIO0JIb30BaTh HAUMEHOBAHUS XUMUYECKUX COEUHEHUN MEXITYHAPOIHOIO COK3a
TEOPETUYECKON U MPUKIAAHON XUMHUHU U TPUBUAJIbHBIE HA3BAHUS BAXKHEWUIINX BEIIECTB (3TUJIEH,
aleTuiieH, TiauIepuH, (eHoin, Qopmanpiaerun, yKCycHas KHCIOTa, TIWLWH, YrapHBIM ras,
YIJIEKUCIbINA Ta3, aMMHUaK, raiieHas W3BECTb, HEralleHash M3BECTb, IUThEBAs coJa M JIPYrux),
COCTaBIATh (POPMYJIBI HEOPraHUYECKHMX M OPraHUYECKUX BEIIECTB, YPABHEHHS XHUMHUYECKHUX
peakuuii, OOBSICHIATh UX CMBICI; MOATBEPKAATh XapaKTepHble XMMUYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMHU U 3alUCSIMU YPABHEHUN XUMUYECKUX PEaKIIHil;

- YMETh yCTAHABIMBATh MPUHAIJICHKHOCTh U3yUYEHHBIX HEOPraHUUYECKUX U OPTraHMYECKUX
BEILLECTB K OINpPEACIICHHBIM KjaccaM W TpylnaM COEAMHEHUH, XapakTepU30BaTh MX COCTaB U
BaXHEHIINE CBOMCTBA; OMNPENENATh BMJbl XUMHYECKMX CBsI3ed (KOBaJIECHTHAs, MOHHaf,
MeTaJIJIN4ecKasi, BOJOPOIHAsS), THUIbl KPUCTALITUYECKUX PEIIETOK BEUIECTB; KIACCU(PHUIIMPOBATH
XUMHYECKHE PEAKIIH;

- chopMHUpPOBaTh MPEJCTABICHUSA: O XMMUYECKOM COCTaBIISIOIIEH €CTeCTBEHHOHAYYHOM
KapTUHBI MHMpA, POJIM XMMHM B TMO3HAHWUM SIBJIEHUHM NPUPOJIBI, B (OPMHUPOBAHUM MBIIUIEHUS U
KyJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOHN Ui pelieHus
INPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3I0pPOBBIO U
MIPUPOJHOMU Cpelie;

- YMETh NPOBOJUTH pacueThl MO XUMHUYECKUM (OpMyJIaM U YpaBHEHUSM XUMHYECKHX
peakuMii ¢ HCHOJb30BaHMEM (DU3MYECKMX BEIMYMH, XapaKTepHU3YIOUIMX BeIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) Ta30B, KOJIMYECTBA BEILIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIE XWUMHUYECKHE 3HAaHUSA JUISl NPUHATHS PEUICHWM B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEHIECTBAMH U UX IPUMEHEHHEM;

- yMeTh IUIAHUPOBAaTh M BBIIOJHATh XHUMHYECKUN JKCHEPUMEHT (TpeBpalleHus
OpraHMYECKUX BEUIECTB NPU HArpeBaHUU, MOJyY€HUE HTHJIEHA U H3YYEHHE €ro CBOWCTB,
Ka4yeCTBEHHBIE PEAKLIMU Ha aJbJErH/Ibl, KpaXMall, YKCYCHYIO KUCIIOTY; JeHaTypalus OeJIKOB pu
HarpeBaHUM, LIBETHbIE peakiuu OeJIKOB; MPOBOJIUTH PEaKIMM HMOHHOTO OOMEHa, OINpeAeNsiTh
Cpedy BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIIUU Ha Cynb(dar-, KapOOHAT- U XJIOPHJI-AaHUOHBI,
Ha KAaTHOH aMMOHMS; pEIaTh »JSKCIOEpPUMEHTAIbHBIE 3aJadyd 1o TemaMm "Mertamibl'
"HemeTannsl") B COOTBETCTBUU C TMpaBWIAMH TEXHUKHA O€30MacCHOCTH MpH OOpaIleHUH C
BEIIeCTBAMH M JIAOOpPaTOpPHBIM 00OPYAOBAHHUEM; IMPEACTABIATh PE3YJIbTaThl XUMHYECKOIO
JKCIEpUMEHTa B (pOopMe 3amucH ypaBHEHHMH COOTBETCTBYIOUIMX peakuuil U (opMyJIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB;

- YMETb aHAIM3UPOBATh XUMUUYECKYIO HH(OPMAIIHIO, TOJIy4aEMYIO U3 Pa3HBIX HCTOYHUKOB
(cpenctB MaccoBoii nH(popManuu, cetb IHTepHET u Apyrue);

- BJIQJIETb OCHOBHBIMHM METOJIaMU HaYy4YHOI'O NO3HAHMS BELECTB M XMMHYECKUX SIBICHUN
(HabmroieHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICITHPOBAHNUE);
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- YMETh MPOBOJUTH PAacyeThl MO XUMHUYECKHM (pOopMysiaM M YpaBHEHHUSIM XUMHYECKHX
peaKiuii ¢ HCIONb30BaHMEM (U3UYECKUX BEIMYWH, XapaKTePU3YIOIIMX BEMIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MacChl, 00beMa (HOpMaJbHbIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIE XHUMHUYECKHME 3HAHUS Jis MPUHITHS PEHICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlLMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

- YMeThb IUIAHUPOBAaTh U BBHIMOJHATH XMUMHUYECKHUH HKCIEPUMEHT (IIpeBpallleHUst
OpraHMYECKUX BEIIECTB IIPU HArpeBaHUM, IOJIYyYEHHE HSTWICHA U H3Yy4YEHUE €ro CBOMCTB,
KaueCTBCHHBIC PEAKIINH Ha allbJICTU/IbI, KpaxMall, YKCYCHYIO KUCIIOTY; JICHATypaIus OCIIKOB IMPU
HarpeBaHUM, LIBETHHIC peakiuu OeJIKOB; MPOBOJIUTH PEaKIMU HMOHHOTO OOMEHa, ONpeAeNsiTh
Cpely BOAHBIX PAacTBOPOB, KAYECTBEHHBIC PEaKIMK Ha Cylbdar-, kapOoOHAT- ¥ XJIOPHI-aHUOHEI,
Ha KaTMOH aMMOHMS; pelaTh »SKCIEepUMEHTaJIbHbIC 3aJaud 1o TemaM '"Mertamnel"
"HemeTainpl") B COOTBETCTBUU C MpaBWIAMH TEXHUKHA O€30MaCHOCTH TpH OOpaIlIEHUH C
BElIeCTBAMH M JIAOOpaTOpPHBIM 00O0PYAOBAHHUEM; TMPEACTABIATh PE3YNbTAaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alKCH ypaBHEHUH COOTBETCTBYIONIMX pEaKIuil W (GOpMyIHpOBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

- cpopMUpOBaTh TPEACTABICHUS: O XUMUYECKON COCTaBIISAIONICH €CTeCTBEHHOHAYYHOM
KapTUHBI MHUpA, POJIM XMMHH B MO3HAHUU SBIEHUN MPUPOJBL, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPBl JIUYHOCTH, €€ (YHKIMOHAIBHOH TI'pPaMOTHOCTH, HEOOXOJMMOHN [UIsl peIIeHUs
MPAKTUYECKUX 337a4 M DKOJIOTMYECKM OOOCHOBAaHHOTO OTHONICHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpelIE;

- YMeTh COOII0/IaTh NpPaBHUJA KOJOTUYECKU IIeIEeCOO0pPa3HOro IMOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENSAX COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPYKAKOUIEH MPUPOTHON
Cpenbl; YYUTHIBaTh ONACHOCTh BO3JCHCTBUSI HA JKUBBIE OpPraHU3Mbl OIPEACIICHHBIX BEIECTB,
MOHUMAsI CMBICJT TTOKa3aTeNsl MPeIeTbHON JOMYCTUMON KOHIICHTPALIHH.

1.2. InanupyemMsble pe3yJbTaThl 0CBOCHHS KOMIIETEeHIIUIH
B pesympraTre ocBoenms mporpammbl auciumuidael COO0.01.03 Xumus y4duTBIBArOTCS
IaHupyemble pe3yabptaTbl ocBoeHus ooumx (OK) u npodeccronansubix (I1K) kommeTeHmii:

Kon Conepxanue N
N Ilnannpyemble pe3yJabTaThl 0CBOEHHSI KOMIeTeHIHi
KOMIIeTeHIii KOMIIETEeHIINH
OK 01 Bribupats ciocobbl | YMeHus:

penreHus 3a/1a4 pacno3HaBaTh 3agaqy W/Am npooiiemy
poheCCHOHATBHOMN B IPO(heCCUOHAIIBHOM H/HJTH COITUAIbHOM KOHTEKCTE
JeSITeTbHOCTH aHATM3UPOBATh 33j1a4y W/WIH TpoOJeMy W BBIICHATH €€
NPUMEHHUTEIIEHO COCTaBHbBIE YaCTH
K Pa3U4HBIM OTIPEJIENIATH JTAIbI PEIICHHS 3a/1a49H
KOHTEKCTaM BBISBIAITH W 3(Q(EeKTUBHO  uCKaTh  WHMOpPMAIHIO,

HEOOXOUMYIO IJIsl PEIICHHS 3a]]a91 U/WIIA TIPOOIEMBI
COCTaBJIAThH IIJIaH I€HCTBHUA

OTIpECIIATh HEOOXO0IUMBIC PECYPCHI

BJIAAETH aKTyaJIbHBIMA METOAAMH paboTs
B IPOo(heCCUOHANBHON U CMEXKHBIX chepax

pealin30BbIBATh COCTABJICHHBIH IJ1aH

OLIEHUBATh PE3YyJbTaT M TIOCJIEACTBUS CBOUX JIEUCTBUUI
(CaMOCTOSITEIBHO HITH C TIOMOIIBIO HACTABHUKA)

3HaHu:

AKTyaJIbHbINA npodecCHOHATLHBIN
Y COLIMABbHBINA KOHTEKCT, B KOTOPOM MIPUXOAUTCS paboTaTh 1
JKUTh

OCHOBHBIE HMCTOYHHUKHU UHPOpMAITUH

M pecypchl  JUISL  pelieHUS  3amad M [poliieM
B IPO(heCCUOHATBPHOM H/HITH COITUATEHOM KOHTEKCTE
ITOPUTMBI BBITIONHEHHST PadOT B MPO(ECCHOHAIBHON U
CMEXHBIX 00J1acTIX

METO/JTbI Pa0OTHI B MPO(ecCHOHATHLHON U CMEXHBIX chepax
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CTPYKTYPY IJIaHa JJId pCIICHUSA 3aaa4

MOPSAZAOK  OIEHKH  pe3yilbTaToOB  peIIeHHud  33j1a4
po(heCCUOHATIBHOMN ICATEIbHOCTH
OK 02 Ucnonb3oBaTh Ymenns:
COBpEMEHHBIE OTIPEAeTIATH 33/1a49H JUIsI IOMCKa HH(DOPMAIIUN
CpeJICTBA TIOUCKA, OTIpeAeTATh HEOOXOINMBIE UICTOYHUKH WH()OPMAITUT
aHanmu3a TUTaHUPOBATH porece TTOWCKa, CTPYKTYypUPOBAaTh
Y UHTEPIPETAIIH MOJTy4aeMyto HH(OPMAITUIO
nH(DOpMaITIH, BEIZICIIATH HAHOOJIee 3HAYNMOE B TIepeUHE HHPOPMAITHN
1 MTHQOPMAIIMOHHBIE | OIEHUBATh IMPAKTHIECKYIO 3HAYNMOCTD PE3yIbTATOB IIONCKA
TEXHOJIOTHH JJIs1 opopMIIATE pE3yJIbTAaThl IOUCKA, MPUMEHATh CPEICTBa
BBITIOJTHEHUS 337249 MH(POPMAITMOHHBIX TEXHOJIOTHIA TUTS permreHus
podeCCHOHATTEHOM podeCCHOHATTLHBIX 3a/1a4
JIESATEIIEHOCTH WCIIOJIb30BaTh COBPEMEHHOE MPOrpaMMHOE 00eCTIeYeHHE
WCIIOJIB30BaTh Pa3INyYHbIC TU(PPOBIC CPEIICTBA M PEIICHUS
PO eCCHOHATBLHBIX 3a/1a4
3uHanus:
HOMEHKJIaTypa MHGOPMAITMOHHBIX HMCTOYHUKOB,
MIPUMEHSEMBIX B IPOPECCHOHAILHON AesITeTFHOCTH
MIPUEMBI CTPYKTYPHUPOBaHUS HHPOPMAITHH
dopMat odopmicHHS Pe3yJbTAaTOB IMOMCKa HH(OPMAIINY,
COBpPEMEHHBIC CPECTBA U YCTPONUCTBA MH(DOPMATH3AIUH
MOPSAZIOK WX TPUMEHEHHs] W MPOrpaMMHOE OOeclieueHHe B
npoecCHOHAILHOW  JCATENBHOCTH B TOM  YHCIE C
MCIOJIb30BaHHEM ITU(DPOBBIX CPEJCTB
OK 04 O dexTuBHO Ymenus:
B3aMMO/ICHICTBOBATh | OPraHU30BBIBATH paboty KOJIIEKTHBA
U paboTraTh Y KOMaH/IbI
B KOJUICKTUBE H B3aUMOJICHCTBOBATh C KOJIJICTAMH, PYKOBOJICTBOM, KITHCHTAMU B
KOMaHj1e x071e PO eCCHOHATBHON JIESTENLHOCTH
3Hanus:
MICUXOJIOTMYECKUE  OCHOBBI  JCATECIBHOCTH  KOJUICKTHBA,
TICUXOJIOTHYECKUE OCOOEHHOCTH JIMYHOCTH
OCHOBBI ITPOEKTHOM JIESITETLHOCTH
OK 07 CopeiicTBOBaThH YmMmenus:
COXPaHEHHIO cOOIII0JaTh HOPMBI SKOJIOTHYECKON O€30MMacHOCTH;
OKpYKaroIel cpefibl, | ONpeNeNsITh HANpaBJICHUS PecypcocOepekeHusi B pamMKax
pecypcocOepexeHuto, | IpopeCCHOHABHON — JIEATENIFHOCTA IO  CIIEIUAIEHOCTH,
MPUMEHSATH 3HAHUS OCYHIECTBIATH  paboTy ¢  COOJIIOJCHUEM  MPHUHIIMIIOB
00 U3MEeHEeHUH 0OepeKIIMBOTO MPOU3BOJICTBA
KITUMaTa, IPUHIUIIBL | OPTaHU30BBIBATE  MPO(ECCHOHANBHYIO  AESTEeIhHOCTh C
OEepEKITUBOTO y4eTOM 3HAaHUH 00 HM3MEHEHMU KIMMATUYECKUX YCJIOBHU
MIPOU3BOICTBA, peruoHa
3¢ (eKTUBHO 3HaHun:
JICHCTBOBATH B MpaBWjia SKOJOTMYECKOW O€30MacHOCTH TMpH  BEACHUU
YpE3BBIYANHBIX npodecCHOHATLHON JIEeATETHHOCTH
CUTYaIUsIX OCHOBHBIE pecypchl, 3aJIefiCTBOBaHHBIC
B IPO(heCCHOHANBHOM JIeATEILHOCTH
ITyTH 00ECTICUCHISI PECypCOCOepeKEHUS
MIPUHIIMIIBI OEPEXIINBOTO MPOU3BOICTBA
OCHOBHBIC  HAIIPABJICHUS  U3MEHEHHUS  KIMMAaTUYECKUX

YCIIOBHM pEruoHa




7

1.3. IToka3aTe/iu OleHKHU Pe3yJabTaTOB 00y4YeHHsI

N Pe3ynpratel
Copepxanne yueOHOI HawmmenoBaHne omieHOYHOTO
HCITATITAHBI 00yueHus Bux koutpos cpenctBa/opMa KOHTPOIIS
A (OK, IIK, JIP)

2 ceMecTp

Pazgen 1. OCHOBBI CTPOCHHUS BEIIT

CCTBa

X 3HAYCHHUC U

Tema 1.1. CtpoeHue OK 01,0K 02, Texymuit IIpakTrueckoe 3aHsTHE
ATOMOB XHMMIYECKITX OK 04, OK 07 MTPOMEKYTOUHBIN 3auer ¢ OLeHKOH
3JIEMEHTOB U MPHUpOJIa JIP 4.9, 10, 13,
. 16, 20, 22
XUMHUYECKOH CBSI3U
Tema 1.2. OK 01,0K 02, Texymuit IIpakTraeckoe 3aHsATHE
Tlepuoauueckuii 3aKoH U OK 04, OK 07 MIPOMEKYTOUHBIN 3ayer ¢ OICHKOM
tabmuma [.1. JIP 4,9, 10, 13,
Mengeneesa 16,20, 22
Pazgen 2. Xumudeckue peakiuu
Tema 2.1. Tumnsr OK 01,0K 02, IIpomesxyTOUHBII IIpakTrueckoe 3ansTHE
XUMHAUYECKUX peaKHHfI OK 04, OK 07 3adeT ¢ OICHKOHN
JIP 4,9, 10, 13,
16, 20, 22
Tema 2.2. OK 01,0K 02, | IIpomexyTo4HBIit 3adeT ¢ OIeHKON
DJIeKTPONUTHIECKAs OK 04, OK 07
mucconyanus u nonusii | J1P 4.9, 10, 13,
16, 20, 22
o0MeH
Pa3nen 3. CtpoeHne U CBONCTBA HEOPTaHUYECKUX BEIIECTB
Tema 3.1. OK 01,0K 02, Texymuuit [IpakTuueckoe 3aHsTHE
Knaccuduxanus, OK 04, OK 07 MIPOMEKYTOUHBII 3adeT ¢ OIEHKOH
HOMEHKJIaTypa JIP 4,9, 10, 13,
16, 20, 22
CTpOeHHE
HEOPraHM4eCKUX
BEIIECTB
Tewma 3.2. ®uzuko- OK 01,0K 02, Texymuit [IpakTnueckoe 3aHsATHE
XUMHYECKHE CBOMCTBA OK 04, OK 07 MIPOMEXKYTOUHBIN 3aueT ¢ OLeHKON
HEOPraHUYECKHUX JIP 4,9, 10, 13,
BEIIECTB 16, 20, 22
Tema 3.3. OK 01,0K 02, IIpomexyTouHsbIit [IpakTHueckoe 3ansaTHe
Wnentudukanus OK 04, OK 07 3adeT ¢ OIEHKOH
HEOpPraHUYECKUX JIP 4.9, 10, 13,
16, 20, 22
BEILIECTB
Paznen 4. CTpoeHue u CBOMCTBA OPraHUYECKUX BEIICCTB
Tema 4.1. OK 01,0K 02, Texymuit IIpakTHueckoe 3aHsTHE
Knaccuduxanms, OK 04, OK 07 MIPOMEKYTOUHBIN 3aueT ¢ OleHKON
CTPOEHUE U JIP 4,9, 10, 13,
HOMEHKJIaTypa 16, 20, 22
OpPraHHYECKUX BEIIECTB
Tema 4.2. CpoiicTBa OK 01,0K 02, IIpomexyTouHsIit [IpakTnueckoe 3ansaTHE
OpraHMYEeCKHX OK 04, OK 07 3ayer ¢ OleHKOM
COCIMHEHMI JIP 4,9, 10, 13,
16, 20, 22
Tewma 4.3. OK 01,0K 02, Texymuit [IpakTHueckoe 3ansTre
Wnentudukanms OK 04, OK 07 MPOMEKYTOUHBIN 3ayer ¢ OLeHKOH
OpPraHUYECKHUX BEILECTB, JIP 4.9, 10, 13,
16, 20, 22




MPUMEHEHUE B OBITOBOM
U MPOU3BOJICTBEHHOU
JIESATEILHOCTH YEJIOBEKA

Paznen 5. Kunerndeckre v TepMOJMHAMUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKUX PEaKIUuit

JeATeITbHOCTH YeI0BeKa
16, 20, 22

Tema 5.1. CkopocTb OK 01,0K 02, [TpomexxyTouHbIi IIpakTraeckoe 3aHsATHE
xumuyeckux peakuuii, | OK 04, OK 07 3auer ¢ oneHKoi
XuMH4ecKoe JIP 4,9, 10, 13,
16, 20, 22
paBHOBecHe
Pa3nen 6. PactBopsl
Tema 6.1. ITorsiTHE O OK 01,0K 02, [TpomexxyTouHbIi [IpaxTHdaeckoe 3aHsTHE
pacTBopax. OK 04, OK 07 3adeT ¢ OIeHKOon
Hccnenosanue cBOKUCTB JIP 4.9, 10, 13,
16, 20, 22
pacTBopoB
Paznmen 7. Xumus B OBITY ¥ IPOM3BOACTBEHHOM JIESTENIFHOCTH Y€JI0OBEKa
Tema 7.1. Xumus B 61Ty | OK 01,0K 02, Texymmii 3a4er ¢ OICHKOM
¥ IPOM3BOICTBEHHOM OK 04, OK 07 MIPOMEKYTOUHBII
JIP 4,9, 10, 13,

Cucrema KOHTPOJISI H O€CHKHA PE3YyJAbTAaTOB

B cootBerctBum ¢ yuebHbIM mnanom 1o auctuuminae COO.01.03 Xumus npeaycMoTpeH
TEKYIIM KOHTPOJIb BO BpeMsl MPOBEACHMS 3aHATHI M MPOMEXKYTOUYHAs arTecTanus B (opme

3a4€Ta ¢ BBICTABJICHUEM UTOIOBOM OLIEHKH 3a BECh KYpC.

2. 3agaHus A8 KOHTPOJISAA M OLIEeHKH Pe3yJIbTaTOB
2.1. 3aganus 1 TEKYLIEro KOHTPOJIA
Pa3jnen 1. OcHOBBI CTPOEHMS BeleCTBA
Tema 1.1. CTpoenne aTOMOB XUMHYECKHX 3JIEMEHTOB H NIPUPOJA XUMHYECKON CBSA3H
IpakTnyeckoe 3ansiTHE

3ananue 1

YkazaTh 3J1€eMeHT, B aTOME KOTOPOTO:

Bapmuanr 1 Bapwuanr 2

a) 25 MpOTOHOB a) 41 mpoTtoH

0) 13 amexkTpoHOB 0) 20 »11eKTPOHOB

3ananue 2

Ha3zBaTb Ba sneMeHTa, B aTOME KOTOPBIX:

Bapmuanr 1 Bapuanr 2

3 SHEPreTHYECKUX YPOBHS 5 DHEPreTUYECKUX YPOBHEMN
3apganue 3

Omnpenenuts J1Ba 3J1€MEHTA, B aTOME KOTOPBIX Ha MOCIETHEM DHEPIETHYECKOM YPOBHE:
Bapuanr 1 Bapuanr 2

4 BaJIEeHTHBIX JJIEKTPOHA 7 BaJICHTHBIX JIEKTPOHOB
3apganue 4

Vka3aTh MECTOIIOJIOKCHHE JJICMCHTOB B HepI/IO,I[I/I‘lCCKOﬁ CUCTEME XHMHUYCCKHUX
I[I/I MeHJ:[eneeBa, HAIMUIIUTEC SJICKTPOHHBIC (l)OpMy.]'H:I aTOMOB JaHHBIX 3JICMCHTOB!

9JICMCHTOB

Bapuanr 1 Bapuanr 2
a) Ne 37 a) Ne 24
0) Ne 30 0) Ne 50
3aganue 5

UeM cXOHBI M UEM OTIIMYAIOTCS 110 COCTaBY U30TOIIBI:
Bapmuanr 1 Bapwuanr 2

010K 310K 3%12C1%7;Cl
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Tema 1.2. Ilepuoanuyecknii 3axkoH u Tadauua /[.A. MenaesieeBa
IIpakTH4Yeckoe 3aHsATHE

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX DJIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U
CJIOHBIX BEIIECTB B COOTBETCTBUU C MOJIOKCHUEM XUMUYECKOT0 37ieMeHTa B [leproaiaeckoit
cucreMe
3anmanust AJIs BBITIOJTHEHHS IPAKTUIECKOM paboThI
1.Ykakure Ha3BaHUE DIIEMEHTA M 3aps]l aTOMa, CIIU SIPO aToMa DJIEMEHTa COACPKHUT 45
HEUTPOHOB, a IIEKTPOHHAsT 000JI0YKa -34 AIEKTpOHA.
2 HanummTe 37eKTpoHHyI0 hopMyIly aTroma xeine3a. Kak pacnpenesnstores: 31eKTpoHbl Had-
noypoBHE? YKaXKHUTE BHICIIYIO BAJICHTHOCTH JKeJe3a.
3.Hanumure sHEPreTHYECKUE TuarpaMMBl JIsi aTOMOB XJIOpa, Xpoma, cepeodpa.
4. Hanuute 37eKTpoHHBIC hopmyJibl s noHoB: Fe2+, Cl-, S2-, Cu2+, Cr3+.
5.HazoBure JJIEMEHTHI, UMCIOIIUE CIICAYIONINE ANEKTPOHHBIE
bopmyibria)1522522p63s23p5;6)1522522p63s2451;8)1522522p63523p64523d104p65514d>5.
6.0npenenure MepuoiA, psAA W TPYIIY, B KOTOPBIX HAXOIATCS DJIEMEHTHI C ATOMHBIMHU
Homepamu: 14, 24, 52, 63.
7.VKaXuTe, KaKoe MOJIOKEHHE B Ta0uuie MeH elneeBa 3aHUMAOT SJIEMEHTBI € DJIEKTPOHHOMN
KoHpurypanuei aroma:a)ls22s22p63s23p6;0)1522522p63s2;
B)1522522p63s23p64s23d10;r)1522522p63s23p64s23d104p5. OTBET 060CHYIATE.
8.CKOJIbKO BaJICHTHBIX AJIEKTPOHOB B aTomax CJIETYIOIIUX
snemenToB:4Be,15P,17Cl,25Mn50Sn,42MO?
9.V Kkakoro aroma, CTPOCHHE JHEPrUYECKUX ypoBHeW kotopbix: 1) [Ne]3s23p2; 2)
[Ne]3s23p4; 3) 3s23p64) 352, -criibHee BRIPaKEHBI HEMETAUINYECKHE CBOMCTBA?
10.CocTtaBbTe 3JIEKTPOHHBIE CXEMbl CTPOEHHUS MOJIEKyJd. B kakoil Moisekysie CBs3b
koBanenTHas nojspuas: 1) Cl2; 2) H2; 3) HCI; 4) NaCl.
11.YkaxuTe, B KaKO# U3 JaHHBIX MOJIEKYJ TossspHOCTh cBsi3u Boime: 1) HCI; 2) HI; 3) HBr;
4) HF.
12.B kakoM U3 TMPHUBEACHHBIX BEIIECTB 00pa3zyeTcsi MPEeMMYILEeCTBEHHO HOHHAs CBs3b:l)
CuCl2; 2) NaCl; 3) S02CI2; 4) CO.
13.CocraBsTe cxembl cTpoenust Mosekyn: 1) 02; 2) BF3; 3) N2; 4) NH3.B kakoit u3 3THx
MOJIEKYJI cTeneHb okucieHus 0, a BAJIGHTHOCTD 3.
14.YkaxuTte, ueMy paBHa BaJICHTHOCTb U CTENEHb OKuciIeHus ¢ocdopa B kuciorax: H3P02;
H3P03; H3P04.
15. B Monekyne Kakoro BeIIeCTBa CTENEHb OKHCIeHHs aToma Qocdopa HamMmeHbmas: 1)
H3P04; 2) H3P03; 3) HPO3; 4) H3P02; 5) H4P207?
16.0npeenute cTeneHb OKUCACHU Meau B coenuHennsax: Cu20; Cu(NO03)2; (CuOH)2CO03;
CuCl.

Tema 2.1. Tunbl XUMHYECKHX peaKkuuii
IIpakTuyeckoe 3aHsATHE

[To3HakOMBTECH C  TEOPETUYECKUM  MaTepuasioM 1o TeMe  «OKHCIUTENbHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIMKy». BBITOIHATE HIKETIPUBEACHHBIC 3a1aHHUS.

1. Kakue  coemuHeHHMS U TPOCTHIE  BEMIECTBA  MOTYT  MPOSBISATH TOJIBKO
OKHUCJIHTEIbHBIC CBOMCTBA? BhIMUIMTE Takue BEmecTBa M3 MPEUIOKCHHOTO TIEPEUHs, YKAKUTE
CTETIeHb OKHCIICHHS DJIEMEHTA-OKUCITUTEIS:

Bapuanr 1 Bapuanr 2
NHs, CO, SOz, KMnOy,Cl, H2S, SiO, P203, H2SO04, H2SOs3,
HNO.. N2

2. KaKI/Ie COCINHCHUA )51 IMPOCTHIC BCIIECCTBA MOTYT IMPOSABJIATE TOJIBKO
BOCCTAaHOBHUTEJIbHBIC CBOMCTBA? BRIMUIIATE Takue BeIIeCTBA W3 MPEIJIOKEHHOTO IMEpeyHs,
KAXXUTC CTCIICHb OKUCJICHUA 2JICMECHTA-BOCCTAHOBUTCIIA:

Bapwnanr 1 Bapwanr 2

H>S, HMnO4, Mg, Al2O3, KNO3 H2S03, NHs  SiO», P20Os, Fe
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3. Ilombepure  KO3PGUIMEHTH B CICAYIONIUX  yPaBHEHHMSIX  OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIMA METOJOM DJJIEKTPOHHOTO OalaHca, YKaXHUTE€ OKHUCIUTENb U
BOCCTaHOBUTEIIb:

1. Bapuanr
NH3z + O2 — NO + H20
PH3 + Cl — PCl3 + HCI
CuO + NH3z — Cu+ N2 + H20
Zn + HoSO4 — ZnSO4+ HoS + 4H20
KMnO4 + NaxSO3 + HoSO4 — MnSO4 + NaxSO4 + K2SO4 + H20
BapUaHT
P+ N2O— N2 + P20s
H2S + Cl2 — S + HCI
HCI + MnO2 — Cl2 + MnCl, + H20
Cu + HNO3 — Cu(NO3)2 +NO + H20
H2S + KMnO4 + H.SO4— MnSO4 + S + K2SO4 + H20

agrwOdBDRERRPRORMODNDE

IIpakTnyeckas pabora padora
1. 3anoiHKUTE TAOIUILY, BRITONHSS XMMUYECKHHA SKCTIEPIMEHT

PeaktuBbl u oOopyznoBaHue | YpaBHeHHe peakuuu (Hanumute | Habmonenus (utO

(mepedncnauTe MaTepUalIbl, | ypaBHEHHUsS  peakuuid C  TEMHU |[IPOU30LLIO B pe3ysbTare

KOTOPBIE BbI HCIOJIb30BAJIH B | BELIECTBAMH, KOTOpbIE BbI | pEAKIIMN)

IKCIIEPUMEHTE) UCIOJIb30BAIM B AKCIIEPUMEHTE, | (3alUIINTE MIPU3HAKU
paccTaBbTe IPABUIBHO POTEKaHMS peaKIuid,
MHJEKCHI B (OpMyIIax, ypaBHINTE) |caenaiTe CXeMaTUYecKue

M300paKCHMS)
Onpit 1.Ha3Banue

OmnsiT 1. Paznoxxenue nepokcuaa Bojiopojia (epekucu) Mpy MOMOIIY KaTaau3aTopa.

Buumanue! Ilpobupky HampaBisiiiTe B CTOpOHY OT ce0si M coceneil, paboTaiiTe B mepyarkax,
BOJIOCHI coOepuTe- paboTa ¢ OrHEM.

Omnpit 2 K Kycouky cBexero msica NpujinBaeM MepeKuch, 3aUIINTE HAOII0JCHUS

OmnsIT 3. B npo6upke HaxoUTCs TBEP/IbIA OKCHJT HATPUSL, IPUIIEHTE K HEMY

10 mn Bomel (TOoNMmMHA 2 YKa3aTeNbHBIX Malblla), OCTOPOXKHO pa3MemaiTe CTeKITHHON
NaJIOUKoi, moTporaifiTe AHO MpoOUpKH, uTo Habmronaete. [IpoBepbTe HaMUUME MOTYyYUBIIEHCS
IeJI04M B IpoOUpKe, KanHuTe 1-2 Karum uHAuKaTopa- eHodTaenHa, 4To Habro1aeTe.

OmnsiT 4. B npobupke Haxoautcst okeun ¢pochopa(V) npuneiire k Hemy 10 M Boas! (TodmuHa 2
yKa3aTeJabHBIX Majbla), OCTOPOKHO pa3MellaiiTe CTEeKIsSHHOW nanoukoil. [IpoBepsTe Hammuue
NOJy4YMBILEHCS KUCIOTHI MHANKATOPOM, KalHUTE 1-2 KaIuiM Jakmyca, 4To HaOJIto1aeTe.

OrmpIT 5.

[Tpuneiite B npobupky pactsop CuSO4 ( 5-10 mi) u 1o0aBbTe K HEMY I'paHylly LIMHKA , OCTaBbTE
npoOUpKYy Ha 5 MHHYT, 3anuimuTe HaOmonaeHus. OnbiT 6. Peakiuu 3amenieHus B KHUCIOTaXx.
BsaumoneiictBue consiHol kucnotsl (HCI) ¢ marauewm.

Xox pabotel: Bo3pmuTte npoOHpPKY €O CTPYXKKOM Marius OCTOPOXKHO Tpuieite 5 wmi
HCl.3anumure HadmroneHns

Omnbit 7. OnipeneneHrne HOBOro BEIIECTBA B PaCTBOPE

XoJ paboThl: BO3BMHUTE MPOOUPKY C BEIIECTBOM M3 MPEABLIYIIETO OMbITa, OCTOPOKHO KAITHUTE
KaIlJTI0 Ha NpPEeIMETHOE CTEKJIO, BO3bMHTE LIUMIBI U OCTOPOXKHO BBINAPUTE >KUIKOCThH, YTO
o0pa3oBainock, 3anumure Haomoaeans OnbIT 8. Peakiiuu oomeHa. Bzanmoneiictsue rugpokcuia
HaTpus (NaOH) u cynedara menu(Il). (CuSO4)

Xon pabotel: Bo3zbMuTe MpoOUpKy € BEIIECTBOM U3 ombITa 3, U npuieiire k Hemy 10 mi CuSO4,
YTO HaOJIroJaeTe.

Ompit 9. Peakiiuu oOMena. Bzanmopeiicteue kapoonara kanbius (CaCO3) u consHOM KHUCIOTON
(HCl) Baumanue! Pabota ¢ kucioTamu TOJIBKO B IepUaTKax.
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Xon pabotel: Pazomuaumte B crymke mpu momomu mectuka CaCO3, no0aBbTe MOPOIIOK B
npoOupKy, octoposkHo npuieite 5 ma HCL, 3anummre Habmo1eHusI.

Tema 3.1. Knnaccuukanusi, HOMEHKJIATYPa U CTPOEHHE HEOPTaHNYECKNX BellecTB
IIpakTHyeckoe 3aHsATHE
1. Onpeneny Ha3BaHKE U KJIACC BENIECTB, HAMMUIIH (OPMYIIBL.

No @opMyna BelIeCTBA Ha3Banue BeniecTna Kitacc Bemectna
1 Al(OH)3

2 Kpemuuenas xuciora
3 CaCOs3

4 Al; (SO4)3

5 Oxkcun Kanus

6 HNO;

7 Zn 0

8 T'uapokcun menu (11)
9 P2 0Os

10 Vriekucisii ra3

2.JlaliTe Ha3BaHUA COJICH, KMCIIOT, MPUBEAUTE (POPMYJIBI KHUCIOT.

No DopMyna KUCIOTBI Ha3Banue kucinotsl Ha3Banue coneit
A3oTHas
H2 SO4
HBr
KapOOHaTHI
®dochopHas
HI
XJIOPUABI
HUTPHTEI
H> SiO3
CepoBonopoanas

Tema 3.2. PU3UKO-XUMHYECKHE CBOMCTBA HEOPTAaHMYECKHUX BEIECTB
IIpakTH4yeckoe 3aHsATHE
3aganue 1

Bapuanr 1 Bapuanr 2

[Tpu B3aUMOACHCTBUH MEITU ¢ KOHIICHTPUPOBAHHOW |CKOJIKO IpaMM OKCHJIa MarHUsl 00pa3yeTcs Mpu
CEPHOI KUCIIOTOM 00pa3oBaiics ra3 00beMoM 33,6 J1. | CKUTAaHUU MarHus Maccoit 12 r.
OmnpeiennuTh MacCy MeJIv, BCTYIHBIIYIO B PEAKIHIO.

3ananue 2
Bapwuanr 1 Bapmuanr 2
Kanmii maccoit 3,9 r pacTBopmiIH B BOJIe CKOJIBKO TpaMM HATPHS MIPOPEAruPOBAIIO C BOJIOH, €CITH
oobemoM 206 mit. Onpenenure MaccoByIO npu 3ToM o0pasoBaicsi raz oobsemMoM 4, 48 1. (H.y.)
JIOJTIO TIOJYYEHHOTO pacTBOpa. CKOJIbKO IpaMM THIIPOKCHIA HATPHS MOTYyIUTCSI IPU
aTOM?
3amanue 3
Bapuanr 1 Bapuanr 2
CKOJIBKO IpaMM OKCHJIA KAIBIIHS U BOJIBI CKOJIBKO TUTPOB OKCHJA YIIIEpOa MOKHO
HEOOXOAMMO JUTsI TIOTYYEHUS TallleHON N3BECTH MTOJIYYHTh W3 U3BECTHSAKA MacCOM 25 T, C MacCOBOI
maccont 7,4 r. noneit npumeceit 20%.
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Tema 3.3. UneHTU(UKAIMSA HEOPraHNYECKHX BelIeCTB
IIpakTyeckas padora
1.IIpuroToBuTH TAOIUITY JIJIS1 3aIKCH BBIMOJIHEHUS PaOOTHI 1O (hopme:
Yro genanu HaoOnronenns YpaBHEHHUs peakuui BriBogx

2. BbINOIHUTH ONBITHI

3. 3anoHATH TaOIUILy.

4. CpenaTh 0OLINI BEIBO.

Onpit. KauecTBeHHbIE peaKIIMM HA HEOPTAHUYECKUE BEILIECTBA.

3amanue: B TpeX MPOHYMEpOBaHHBIX Mpobupkax (1, 2, 3) maHbI BemecTna:

XJIOPUI AMMOHUA

COJISIHAA KUCIIOTA

CVYJIbOAT HATPUA

C noMoripio XapaKTepHBIX peakluil pacrno3HaTbh, B KAaKOH W3 MPOOUPOK HAXOASTCS AaHHbBIE
BEIIECTBA.

J171s1 BBIMOTHEHMSI JAHHOTO OIBITA COJEP>KUMOE KaXKI0W MPOHYMEPOBAHHOMN MPOOUPKHU pa3IeIUTh
Ha TpU IPOOBbI.

1. Jlns onpeneneHus Xjiopujaa aMMOHUS — B TPOOUPKY C XJIOPUIOM aMMOHHSI IPUIUTH PACTBOP
TUPOKCUA HATPUsl, HATPETh B IJIAMEHU CIUPTOBKHU.

? Yro Habmromaere?

Hanmcare ypaBHEHHME peakiuu B MOJIEKYJSIPHOM, ITOJIHOM HMOHHOM, COKpAll€HHONM HOHHOMU
dbopmax.

2. [l omnpeneneHnus COJITHOM KHUCIOTHI - B POOUPKY C COJITHOM KUCIIOTOH MPWIATH PAcTBOP
HUTpaTa cepedpa.

? Uto Habmonaere?

Hanucare ypaBHEHHE peakUMM B MOJICKYJISPHOH, TMOJHONM HMOHHOW, COKpAIIeHHOW HOHHOMN
dbopmax.

3. Jlns ompenenenus cyibdaTta HATpUs - B IPOOHPKY ¢ CyabhaTOM HATpUs HPUITUTH PACTBOP
xjopuja dapus.

UYro nabmrogaere?

1. Hanncatp ypaBHEHUE peaKIMK B MOJIEKYJISIPHOM, MOJTHON MOHHOM, COKpallleHHOW HOHHON

Tema 4.1. Knaccupukanus, cTpoeHrHe 1 HOMEHKJIATYPA OPraHHYeCKHX BellecTB
IIpakTH4yeckoe 3aHsATHE
Bapuanm Ne 1

1. Ha3oBure no cucreMaTH4eCKONH HOMEHKIIaType BEIIECTBA CIENYIOLIEro cocTaBa
a) CH3 — CH2 — CH - CH2 - CH3

CH3
6) CH3 - CH=CH - CH3
B)CH3-CH2-CH-C=C-CH3

CH3
r) CH3 — CH2 - CH - CH — CH2 — CH2 — CH3
CH3 OH
o)
"
1) CH3 — CH2 - CH2 - C
\

OH
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2. CocTaBUTh CTPYKTYpPHBIE (POPMYITBI CIETYIOMNX BEUIECTB: a) 2,3-auxnopoyTaH; 0) 2,2-
JUMCETHUIITICHTAH

Bapuanm Ne 2

1. HazoBure 1o cucteMaTHYECKONH HOMEHKJIAType BEIIECTBA CIEAYIOIIET0 COCTaBa

a) CH3-CH2-CH-CH2 -CH-CH3

CH3 CH3
6) CH3 - CH=CH - CH2 - CH2 - CH3
B)CH3-CH2-CH-C=C-CH2-CH2-CH3

CH3
r)CH3-CH2-CH-CH2 -CH2 -CH-CH3

CH3 OH
n) CH3 - CH2 - CH2 - CH - CH2 - COOH
CH3

2. CocTaBUTb CTPYKTypHblE (OpPMYJIbI CIEIYIOLIMX BEIIECTB: a) 3-MeTuineHrad; 0) 2,4,6-
TPUXJIOPTeKCaH

Bapuanm Ne 3

1. Ha3zoBute 1o cucreMaTHuECKOW HOMEHKJIAType BEIECTBA CIEYIOLIEro cocTaBa

a) CHs

CHs - CH2 — CH — CH»> — CHs

CHs
06) CH2=CH - CH2— CH2— CH2> — CH3s
B)CH3-CH-C CH

CH3
r) CH3-CH2-CH-CH2-OH

CH3
n) CH3 -CH2 -CH2 — CH-CH2 - CH3
Cl

2. CocTaBUTh CTPYKTypHBIE (OpMYJBl CIEAYIOIIMX BEIIECTB: a) 2-MeTunoyreH-1, 6) 2,3-
JTMMETHIITICHTAH.

Tema 4.2. CBolicTBa OPraHU4eCKUX COCAMHEHUH
IIpakTH4yeckoe 3aHsATHE

1. C moMomIbIo AIEKTPOHHBIX OpOHUTaNIel Tpa@uIecKu H300pa3uTe MOJICKYJIbI:

a) [Iponana

0) 2-meTunbOyTaHa

B) U300yTaHa

2. I300pa3zure cTpyKTypHBIE (OpMynsl m30MepoB remntaHa. CKOJIBKO MOXKET OBITh TaKHX
nzomepoB? JlaiiTe UM Ha3BaHUS 110 3AMECTUTEIIBLHON HOMEHKJIIATYPE.

3. HazoBuTe M0 3aMeCTUTENIHOM HOMEHKJIAType CIEAYIOINE COSAUHEHHS:
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a) CH;—CH—CHy; B) CH;—CH—CH,—CHy;
H, CoH,
CH, CH,
6) CH3—CH2—(|3—-CH3; r) CH3—CH—(|3H—CH3.
o, cn,

4. HazoBuTe 110 3aMECTUTEIbHON HOMEHKIATYPE CIIEIYIOIIUHN aJIKaH:
fHs
CHg—ﬁ:H /CH3
(CHg)gc—CHz—(r:—CH—cm—CHg

CHy—CH—CH;
CHj;

5. Hanmummre ctpykTypHbie pOpMYsIbl COETUHEHU 110 MX HA3BAHUSIM:
a) 2-MeTHI0yTaH €) 2-OpoM-2-MeTHIIPOTIaH
0) nuzobyran K) 2,3-TUMETHIT-3-3TUIITeKCaH
B) 3-MeTHINEHTaH 3) 2,3,3,4-TeTpaMeTUINEHTaH
r) 2,3-TMMETUIITICHTaH 1) 3-3TU-4-U30NPONMIITeKCaH
n) 2,2,5-TpUMETHIIreKCaH K) 2-MeTUI-4-IpONMIOKTaH

6. Kakue yrineBooposl MOTy4atoTCs IIPU HArPEBAaHUM C TBEPIBIM €KUM HATPHEM CIICAYIOMINX
CoJIel OpraHn4yecKkux Kuciaot. Hanummure peakuu.

0 8) CH3-CH2-CH2-COONa
cH,—c¢ 3
a) ONa e A on
6) CH3-CH2-COONa n o

7. Kakue yrineBoopoabl IoJaydyaTcs pu AEUCTBUM METAINIMYECKOI0 HATPUsl Ha CIIETYIOINe
rajoreHnpou3Bouble. Hanummre peakuuu. (peakuus Bropia)

a) 2-6poMOyTaH T) 2-0pOoM-2-MeTHIIIICHTaH
0) 2-iioanponax 1) 2- OpoM-2- METHIITEKCaH
B) 2-OpOoM-2-MeTHIIIPOTIaH e) 1-OpoM-3- MeTHIIOKTaH
8. Mo peakiuu Bropiia moiny4ure cieyronme yriaeBoI0pOabl:

a) 2-MeTunoyTaH r) 2,2-TUMETUITeNTaH

0) 3-MeTuJINeHTaH 1) 4,5 — TUMETHIIOKTaH

B) 2,3-numeTHiIOyTaH e) 2,2,3-TpUMeTUIIIIeHTaH
9. Hanmmure peakiuu HUTpoBaHUs 0 KOHOBANOBY CIEAYIONINX aTKaHOB:
a) OyraHa r) 3-MeTHINeHTaHa

0) uzyoyrana 1) 2,3-AMMeTUIneHTaHa

B) 2-MeTHJIOyTaHa e) 2,2-muMeTuiTenTaHa

10. Ha 2-MeTmiiOyTaH MoieHCTBYHTE SKBUBAJICHTHBIM KOJIMYECTBOM XJIOpa, 3aTEM Ha
MOJyYEHHOE COCMHEHNE TTOAEHCTBYHTE METAITTIMUECKUM HaTpreM. Hamuimme peaxium.
Ha3zoBuTe KOHEYHOE COETMHEHUE.

11. Kakue anKaHbl OJy9aTcs MpH ASHCTBHH METAIUTMYECKOTO HATPHUS Ha CMECH CIICAYIOIINX
rajioreHajgKaHoB. Hamuimure peakiuu.

a) XnopaTaH + 2-XJopnponaH

0) XutopmeTaH + 2-xJ0pOyTaH

B) 3-OpoMrieHTaH + 2-OpoMITpoIiaH

12. TlonyunTe aKkaHbl THIPUPOBAHUEM CIICTYIONIUX ATKCHOB. HanmuimTe ypaBHEHUS peaKIlHid.
a) 2,3-numeTnnioyTeH -1

0) 3,4-mumeruarexkcex - 1

B) 2,3-TUMETHIIITEHTEH-3

T') TEeKCeH -2
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13. Tlomyuure 2,5-AUATHITEKCaH:

a) no peakuuu Bropua

0) nekapOOKCUITMPOBAHUEM COJIEH KapOOHOBBIX KHUCIIOT

B) DJIEKTPOJIU30M COJIeH KapOOHOBBIX KuCIOT 1o Konbbe

14. HanummTe ypaBHEHUS pEaKIMil XJOpUPOBaHUs OaTaHa M M300yTaHa.

15. Kakoe cTpoeHre UMeeT HaTpreBas COJb KapOOHOBOM KUCIIOTHI, €CIIH:

a) TIpH AJIEKTPOJIU3E €€ BOJHOIO PacTBOpa Mojaydaercs ajakan coctaBa C8H18, a nmpu
JeKapOOKCUIIMPOBAHUY 3TOW COJIH MOJTydaeTcss H300yTaH.

0) Mmpu AIEKTPOJIU3E €€ BOJHOTO pacTBopa mosrydaercs aykaH cocraBa C10H22, a npu
JeKapOOKCUITUPOBAHUY — 2,2- TUMETHIIIIPOTIaH.

16. Hanumwure 1uist 2-MeTUIINICHTaHA PEaKIUH:

a) CynbdupoBanus

0) HutpoBanus

B) XJIOpUpPOBaHHUS

17. Hanummure peakuu caeayoux MpeBpaieHui:

a) Yriepoq — MeTaH — OpOMMETaH — dTaH — XJIOP3TaH — OyTaH

0) AueraT HaTpUsi — METaH — 3TEH — ATaH — XJIOPITaH — MPOMaH — OKCHUJ yriepoaa (4)
B) [Ipormmonar Harpust — 3TaH — OpomdTaH — OyTaH — 3TaH —1,1- AUxIIOpATaH

IIpakTnyeckas padora

1. CobGepure mpubop A moydeHus dTuieHa (puc. 22.6) u mpoBephTe €ro Ha TePMETUYHOCTD.
JUis mosydeHus 3TUiIeHa B MPOOUPKY momecTtuTe 1,5 Mil 3TUIOBOrO CHUPTA, 3aT€M OCTOPOXKHO
npuiedTe 4 M KOHLUEHTPUPOBAHHOM CEpPHOM KHUCIOTBI M J00aBbT€ B CMECh HEMHOTO
IPOKAJIEHHOTO TecKa. 3akpoiTe MpoOMpPKY HpOOKOH ¢ ra300TBOAHOM TpyOKOH M 3akpenute
puOOp B LITATUBE.

2. B nBe mpoOupku mpuiiedTe Mo 2 MJI pacTBOPOB OpPOMHOM BOJABI M IlepMaHraHata Kajus.
Harpeiite B mpubope a1 noay4eHus 3TUIEHA CMECh 1O KUIIEHUS U, HE TIepecTaBasi HarpeBaThb, HO
HE MeperpeBasi, ONyCTUTE KOHell ra300TBOAHOM TpyOKH cHayaja B

poOUpKy ¢ OPOMHOM BOJIOH, @ 3aT€M B IPOOMPKY C PACTBOPOM NEPMaHIaHATA KallHs.

©5terka.cor

Puc. 22.6. IIpubop 118 noNnydyeHUs 3TUIIEHA

Uro Bel HabOmogaere? CocTaBbTe YpaBHEHUS XUMHYECKUX PEaKIUi: a) MOMyYeHHUs ITHIIEHA U3
STUJIOBOTO CIIUPTA; 0) B3aMMOJICHCTBHS ITHIICHA C OPOMHOM BOJOM.

HampaBbTe KOHeIl Ta300TBOIHOM TPYOKH prOOpa BBEPX U MOJOKIUTE JIYIUHON BBIICISIOMINANACS
stwiieH. OTMeThTe XapakTep IUIaMeHH. BHecHTe B TulaMs STWICHA Ha HECKOJIBKO CEKYH]I
dapdopoByro MIACTUHKY WK Yairy. YUTo Bel HaOmonaete?

BnyBaiiTe Bo3ayx depe3 CTEKJIIHHYIO TPYOKY C OTTSIHYTHIM KOHIIOM B CPEIHIOIO YacTh MJIaMEHH
stunieHa. Kak usmensiercs spkocts mnamenu? [louemy? CocTaBbTe ypaBHEHUE PEeaKIIMU TOPEHUS
JTHJIEHA.


https://5terka.com/images/him9guzei/him9guzei-46.png
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Tema 4.3. UnenTnduKaAnUA OPraHUYeCKUX BelleCTB, UX 3HAYEHHE U IPMMeHeHne B ObITOBOM
U MIPOU3BOICTBEHHOM 1eATeIbHOCTH YeJ10BeKa

IIpakTnyeckas padbora

1. B 1Byx mpobupkax 6e3 STUKETOK COJIEPIKATCS CIICAYIONIME BEIIECTBA: STUIOBBIN CIIUPT U
MypaBbUHas KHCIIOTA.

[TpenyioxkuTe crocod AKCIEPUMEHTATBHOTO OMPEACTICHHUS COAEPKIUMOT0 KaKI0U TPOOUPKH.
[TpuctynuTte K NPaKTUYECKOMY PacliO3HABAHUIO BEIIECTB.

Odopmurte 0TYET, 3a10THUB TAOIHILY:

| Yro nenanu | Uro HabII0 1AM | YpaBHEHHUsI peakuil

2. BaM BbI1aHBI MPOOUPKHU C PACTBOPAMHU, B OJHON U3 KOTOPBIX COJNEPIKUTCS TIUIEPHH, B IPYTOM
— (opmanpaerun, B TpeTheil — rinroko3a. C MOMOIIbIO OJJHUX U TE€X K€ PEaKTUBOB OIPEIEIUTE
KaQ)KJI0€ BEIIECTBO.

OdopmuTe oTuer, 3arMOITHUB TAOJIHILY:

| Yro nenayim | Uro HabII0 1a7TN | YpaBHEHHUsI peakuil

3. JlokakuTe ONMBITHBIM ITyTeM, 4TO KapTodenb U Oelblii XIe0 cojepkaT Kpaxmall, a CIelioe
s0JI0KO — TIIFOKO3Y.
Odopmute oTYET, 3aMOTHUB TAOIHILY:

Yro nenanu Yro HaOIIOOATIHA BriBoabl

Tema 5.1. CkopocTh XUMHYECKUX peakuuii. XuMHUYecKkoe paBHOBecHe

IIpakTH4yeckoe 3aHsATHE

1. Kakoe coctosiHne 00paTuMoi peakiiui Ha3bIBalOT XUMUYECKUM PAaBHOBECHEM?

2. Hanumure ypaBHEHHE KOHCTAHThI PABHOBECHS JUJISl KAXK/I0T0 U3 CIEIYIOIINUX 00paTUMBIX
MPOLIECCOB:

a) 2N02 (2¢) = 2NO(r) + 02(2)

0) 3H>2(2) + Na(e) = 2NH3(2)

B) Hx(e) + CuO(x) = H2O(2) + Cu(x)

Kak cmecTuTcsi paBHOBECHE B KaXK/I0M U3 YKa3aHHBIX CIy4aeB MPU YBEIUUECHUU JTABICHUS?

3. B kakoM HampaBJIEHUU CMECTUTCS PABHOBECHE IIPH MOBBIILIEHUH TEMIIEPATYPhI B CIEAYIOIINX
00paTUMBIX peakiusax (TeroBoil 3pexT peakuu paccyuTaiTe Mo JaHHBIM MpHIoKeHus [3]):
a) 2802(2) + O2(2) = 2503(2)

0) Hz(2) + Bra(e) = 2HBr(2)

B) N2(2) + 02(2) = 2NO(2)

4. Paccumraiite koHcTaHTY paBHOBecus peakinn CosH2g07 + HCI = CsH2706C1 +H20

Tema 6.1. Ilonsitue o pacreopax. McciienoBanne CBOMCTB PAaCTBOPOB

IIpakTHyeckas padora

Bapuanm 1

3amaua Nel. PaccumTaiiTe Maccy BOIBI W MacCy COJIM, KOTOpbIEe HEOOXOJMMO B3STh IS
npurotosneHus 150 r pacrBopa xnopunaa Hatpust NaCl ¢ konuentpammeit 1%.

3agaua  Ne2. Ompenenutre  MOPOLEHTHYK)  KOHIIEHTpPAlMIO  pacTBOpa,  MOJYYEHHOIO
pactBoperreM 10 r xnopuna HaTpus B 250 M1 BOABIL.

Bapuanm 2

3amaua Nel. Paccumraiite Maccy BOJIBI M Maccy COJHM, KOTOpble HEOOXOAUMO B3STh IS
npurotoBieHus 150 r pactBopa xiopuaa Hatpus NaCl ¢ koHnenTpanueit 5%.

3amaga  Ne2. OmpenenuTe  NPOLEHTHYIO  KOHIIGHTPALMIO  PacTBOpa,  IOJYYEHHOTO
pactBopennem 20 r xjopuna Hatpus B 250 M1 BOJIBL.

Bapuanm 3
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3amaua Nel. PaccumTaiiTe Maccy BOIBI W MacCy COJIM, KOTOpbIe HEOOXOJMMO B3STh IS
npurotosneHus 150 r pactBopa xnopuna Hatpust NaCl ¢ konnenrpanumeit 10%.

3amaua  No2. OmpepenuTe  HPOUEHTHYIO  KOHIIGHTPALMIO  PacTBOpa,  IMOJIYYEHHOTO
pactBoperrem 30 r xjopuaa HaTpus B 250 M BOJBI.

2.2. 3ajanus 1J151 IPOMEKYTOUYHOT0 KOHTPOJIS
Bonpocsl k 3auerty

1. TIIpeamer u 3agaun xumuu. OCHOBHBIC IOHATUS XUMHUH (XUMHUYECKUN JIEMEHT, aToM,
MOJIEKYJIa, BEILECTBO, ajioTponus). OCHOBHBIE 3aKOHBbl XMMHUH (3aKOH IOCTOSIHCTBA COCTaBa
BEILECTBA, 3aKOH ABOrajpo, 3aKOH COXpPAaHEHHUs MAcChl BEIECTBa, Nepuoauyeckui 3akon J[.M.
Menpeneena).

2. Crpoenue Ilepumonuueckoid cucTteMbl XUMHYeCKuUX 3iieMeHToB [[.M. Menpeneena,
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB B CUCTEME U €€ 3HaueHue. CTpoeHne aToMa XMMHUYECKOIO
aneMeHTa. [IpuBectu mpumep Ha snemenTtax 1-3 nepuoaa [ICXD JI.U. Menpaeneena.

3. CocrtaB u cTpoeHue BemecTBa. XuMudeckas Gopmyna. OTHOCUTENbHAsT aTOMHAsS H
MOJIEKyJIApHass Macca. MaccoBasi J0Jisl 3JIEMEHTa B XHMMHUYECKOM COEAMHEHUU. Bprunciuth
MacCOBYIO JIOJIO 3JIEMEHTOB B COCTUHEHUH (10 BEIOOPY YUUTEIIS).

4. Tumbl XUMHUYECKON CBA3M (MOHHAs, KOBAJICHTHAs, METAJIMYecKas, BOJIOPOIHAs),
MeXaHU3M 00pa30BaHMsI, CBOMCTBA BEIIECTB C Pa3IUYHBIMU XUMUYECKUMU CBs3siMU. [IpuBecTu
MpUMep CXEeMbI 00pa30BaHUs KaXKJOTO TUIIA CBSI3HU.

5. JlucriepcHble CHUCTEMBI: COCTaB, KiacCH(MKAaIWU, TpPUMEpPHI BEIIECTB, CBOWCTBA
BEILECTB.

6. Ywucrele BemecTBa U cMecu. Busl cMeceii, ux 3HaueHue. BeIuciInTh MacCoOBBIE H0JIN
KOMITOHEHTOB BEIIECTB B CMECH (I10 BBIOOPY YUHUTEIIS).

7. OCHOBHBIE TIOJIOKEHHUS TEOPUH IICKTPOTUTHYECKON aucconuanuu (popMyInpoBKa u
UX CYHUIHOCTb). 3alicaTh ypaBHEHUE B MOHHOM BHJIE (110 BEIOOPY YUUTENs).

8. KwucnoTsl B cBeTE TEOPHH ANEKTPOIUTUIECKON AUCCOMUANNU (TIOHATHE «KHCIOTHD»,
UX CBOWCTBa M 3HA4YEHME). 3amucaTh YPaBHEHUS peakiUii B MOHHOM BHUJE, MOATBEPKIAIOIINE
CBOMCTBA KUCIIOT.

9. OcHoBaHuS B CBETe TEOPUHM AJIEKTPOJIUTUYECKON Jucconuanuu (MOHSATHE
«OCHOBaHMS», MX CBOWCTBa M 3HAu€HUE). 3amnucarth ypaBHEHUS peaklUUid B HOHHOM BHJIE,
MIOATBEPKTAIOLIUE CBONCTBA OCHOBAHUI.

10. Comn B cBeTe TEOPHH DIEKTPOJMTHUECKOW IUCCOIUANMU (MOHSATHE «COIW», UX
CBOWCTBAa M 3HayeHWeE). 3amucaTh ypaBHEHMs peaklUil B MOHHOM BHJE, MOATBEpXKIAroIIne
CBOMCTBA COJIEH.

11. Oxcupbl B CBETE€ TEOPUH IEKTPOIUTHUECKON TUCCOIMALNU (TIOHATHE KOKCUABI), UX
CBOICTBa M 3HaueHHWeE). 3amucaTb ypaBHEHUS peakUWid B MOHHOM BHJE, IMOJTBEPKIAIOLINE
CBOICTBA OKCH/IOB.

12. Knaccupukauym XUMHUYECKUX pEaKIUi (10 KOJIMYECTBY M COCTaBY PEAareHTOB H
IPOAYKTOB PEAKIIMH, IO U3MEHEHHIO CTEIIEHU OKUCIICHHS, HO TEIIOBOMY 3((eKTy, 1o HaTuIuIo
KaTajau3aTopa, no (a3oBoMy COCTOSHUIO M T.1.). [IpuBectu mpumeps! ypaBHEHUH peakiuil K
KaX/101 kiaccudukanuu.

13. CKOpOoCTh XMMHYECKOH peakiuu, (akTOpbl BIUSIONIMNE HA CKOPOCTh XUMHYECKOU
peakuuu. XMMHYECKOE PaBHOBECHE M CIIOCOOBI ero cMemieHus. [lpuBectu mpumep crnoco6oB
CMEIIIEHNS XMMHUYECKOT0 PABHOBECHUS HA pEeaKIIMK CHHTE3a aMMHaKa.

14. Meramnst (monoxenue B [ICXD J[.U. MenneneeBa, ctpoeHue atoma, (pusndeckue u
XUMHUYECKHE CBOMCTBA, mpuMeHeHue). [IpuBectu mpumepbl XUMUYECKUX PEaKIMil METauIoB Ha
KOHKPETHBIX TpUMepax (YpaBHEHUS 3alHcaTh B MOJIEKYISIPHOM M HOHHOM Buje). CriiaBbl (BUIB,
UX IPUMEHEHHUE).

15. Cnoco6bl onyueHus: MeTauioB (0OIIHe 3Tarbl TPOU3BOJICTBA, BUIBI METAJLUTYPTHH C
npumepamu). Koppo3us meTtanio (oHsSTHE, BUIBI KOPPO3UH U CIIOCOOBI 3aLIUTHI OT KOPPO3UN).
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16. Hemeramns (monoxenue B [ICXD JI.M. MenpaeneeBa, ctpoeHne atoma, GU3NIECKUC
U XMMHYECKHE CBOMCTBA, MpUMeHeHue). [IpuBecTy mpuMepbl XUMUYECKUX PEaKInii HEMETAJIOB
Ha KOHKPETHBIX MpuMepax (ypaBHEHUS 3alucaTh B MOJICKYJISIPHOM U HOHHOM BHJIE).

17. Teopus crpoeHusi opraHuueckux coenvHeHudi A.M. byriepoBa (IpeanocbulKu
CO3/IaHMUSL, TIOJIOKEHUS TEOPUU U UX MOSICHEHHE C IPUMEPaMHU, €€ 3HAUCHUE I Pa3BUTHS XUMHUH).

18. Anxkansbl (cocTaB, CTpOCHUE, U30MEpPUs, HOMECHKIIATypa, PU3NYECKUE U XUMUICCKUE
CBOIICTBa, CIOCOOBI OJyUEHUE, IPUMEHEHHE).

19. AnkeHbl U ajKWHBI (COCTaB, CTPOCHHE, M30MEPHUS, HOMCHKJIATYpa, (PU3UUECKHE H
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYeHUE, IPUMEHEHUE).

20. AnkamueHsl U apeHbl (COCTaB, CTPOCHUE, H30MEpHs, HOMECHKIIATypa, PU3HUECKUE U
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJIyYeHUE, IPUMEHEHUE).

21. Cnuptsl (cocTaB, CTpOCHHE, U30MEPHs], HOMEHKIIATypa, (PU3NUYECKUE U XUMHUYECKHE
CBOIICTBa, CIOCOOBI OJTyUEHUE, IPUMEHEHHE).

22. KapOoHOBBIE KHCIIOTHI (COCTaB, CTPOSHUE, U30MEPH S, HOMEHKIIATYpa, PU3NIECKUE U
XUMHUYECKHE CBONCTBA, CIIOCOOBI MOJIy4eHUE, IPUMEHEHUE).

23. YrneBojsl (cocTaB, CTPOCHHE, H30MEPHs, HOMEHKIIATYpa, (pU3HuecKie 1 XUMHUYECKUE
CBOIICTBa, CIOCOOBI TOyUEHUE, IPUMEHEHHE).

24. AzoTcopepkaliue OpPraHUYeCKHWe COCIWHEHHS — aMWHBI, aMUHOKHCIIOTBHI, OEJKH
(cocTaB, cTpoeHHEe, U30MEpHs, HOMEHKIIATypa, PU3NYeCKue U XUMUYECKHUE CBOICTBA, CIIOCOOBI
[OJIyuY€HUE, IPUMEHEHHE).

25. Ilnactmaccel M BOJIOKHa (KiaccuuUKalMs, CBOWCTBA, CIOCOOBI MONy4YeHUS,
OTJIE/IbHBIE IIPECTABUTENN U UX 3HAYCHUE).

3. Kpurtepum onieHnBaHus

Kpurtepun oneHKkM NpaKTHYECKOT0 3aHATHS

Onenka "oranano"

3a)1aH1/1;1 MMPAKTUYCCKOIr'0 3aHATHUSA BBIIIOJIHCHBI B IIOJHOM O6T)CM€ C CO6HIOIICHI/ICM
HeoOxoauMoi mocnenoBarenbHocTi. OOyyaromuecss padoTanu MOJHOCTHIO CaMOCTOSITENBHO:
noz[06pam/1 H€O6XOI[I/IMI)I€ JJI1 BBITIOJTHCHUA ITpEaIaraCMbIX pa60T NUCTOYHHUKHN 3HaHI/II\/'I, Imoxasajin
HEOOXOIUMbIEe TEOPETHUECKHUE 3HAHUS, TPAKTHUECKUE YMEHUS U HABBIKH.

Pabota oopmieHa akkypaTHO, B ONITUMAIBHOMN ISl (PUKCALIMK PE3YIbTAaTOB (hOpMeE.

Ouenka "xopomo"

3a)1aH1/1$1 MMPAKTUYCCKOr'0 3aHATHA BBIIOJHCHBI CTYACHTaMU B IIOJJHOM o0beMe ©
camocrosiTenbHo. JlomyckaeTcs  OTKJIIOHEHHE OT  HEOOXOAMMON  MOCHeA0BaTeIbHOCTH
BBITIOJTHCHHA, HE BJIIMAIOMICC HA IMPABUJIBHOCTH KOHCUHOI'O PE3yJibTaTa (HGpGCTaHOBKa ITYHKTOB
TUTIOBOTO TIJIaHa, TIOCTEIOBATEIbHOCTh BBIMIOJHAEMBIX 3aJaHUi, OTBETHl Ha BOIPOCHI).
Hcnonp30BaHbl yKa3aHHblE HWCTOYHUKM 3HaHMU. PaGoTa mokazana 3HaHHE OCHOBHOTO
TEOPETUYECKOr0 MaTepuaja U OBJIAJCHHE YMEHHUSMHU, HEOOXOAUMBIMH ISl CaMOCTOSTEIHHOTO
BBITIOJIHEHUS PaOOTHI.

JlomyckaroTcss HETOYHOCTH U HEOPEKHOCTH B O(hOPMIICHUH PE3YIbTaTOB PAOOTHI.

Ouenka "ynoBjaeTBOPUTEILHO"

3aaHus MPAaKTUYECKOTO 3aHSTHSI BBIMIOIHEHBI U 0(hOPMIIEHBI C TOMOIIBIO PO aBaTENs.
Ha BrimonHeHne paboThl 3aTpauyeHo MHOTO BpeMEHU (J1JaHa BO3MOKHOCTB JI0ZIeNIaTh paboTy 0Ma).
CryaeHT mokaszall 3HaHHUS TEOPETUYECKOr0 MaTepualna, HO HCIBITHIBAIM 3aTPyJHEHUS IpHU
CaMOCTOSITENIbHOM paboTe CO CTATUCTUYECKUMHU MaTepUaIaMU.

Ouenka ""Hey10BJIETBOPUTEIBHO"

BricTaBnsieTcst B TOM ciIydyae, Koraa CTYIACHT OKa3ajCsid HC IOATrOTOBJICHHBIM K
BBIMIOJIHEHUIO 33JJaHUM MPAKTUYECKOTro 3aHATHUs. [lonmydeHHbIE pe3ynbTaThl HE MO3BOJISIIOT
cieNaTh MPAaBUJIbHBIX BHIBOJIOB U MOJIHOCTBIO PACXOJAATCA C NMOCTaBICHHOM 1enblo. OOHapyKeHO
TJI0X0€ 3HaHUE TEOPETUUYECKOTO MaTepHralia U OTCYTCTBUE HEOOXOUMBIX YMEHUH.
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Kpurepun oueHuBaHus NPAKTHYECKON PadOThI

OneHKa «OTJIMYHO CTaBUTCS €CJIM padoTa BHINOIHEHA MTOJTHOCTHIO U IPABUIIBHO, CACTaHbI
IpaBUJIbHbBIC HAOIIOCHUS U BBIBOJIBI;

HKCHEPUMEHT OCYILIECTBIICH MO TUIaHY C YYE€TOM TEXHHUKH O€30MaCHOCTH U MPABUI PabOTHI
C BELLIECTBAMU M 000PYI0BaHUEM;

MPOSIBJICHBI OPTaHU3ALMOHHO - TPYJIOBBIE YMEHHS, MOJAECPKUBAIOTCS YUCTOTa pabodero
MecTa U MOPAJOK (Ha CTOJIe, SKOHOMHO UCIIOJIb3YIOTCS] pEaKTHBBI)

OueHka «X0pOoILI0» CTaBUTCS €ClI padoTa BHITIOIHEHA TPABUIIBHO, CACTaHbI TPABUIIbHBIE
HaOJIOEHUS U BBIBOJBI, HO IPU 3TOM 3KCIIEPUMEHT MPOBEJIEH HE MOJIHOCTHIO WM JOMYLICHbI
HECYILIECTBEHHbIE OIIMOKH B paboTe C BEIECTBAMHU M 000PYIOBaHUEM.

OuneHka «y10BJ1eTBOPUTEIbHO» CTAaBUTCS €ClIi pab0Ta BBIIIOJIHEHA IPAaBHIILHO HE MEHEe
YeM HaloJIOBUHY WM JAONYIIEHA CYIIECTBEHHAs OMMOKa B X0/1€ SKCIIEPUMEHTA B O0bSICHEHHH, B
odopmieHnn paboThl, B COOJIIOICHUH MPABUII TEXHUKHU 0€3011aCHOCTH Ha padoTe C BElleCTBaMH U
000pyI0BaHUEM, KOTOPAsi UCHIPABIISETCS IO TPEOOBAHUIO IEearora

OneHka  «Hey/0BJIETBOPHUTEIbHO» CTABUTCS  €CJIM  JIONMYyIIEeHbl  Ooyiee  JBYX
CYIIECTBEHHBIX OIIMOOK B XOZE: IKCIEPUMEHTa, B OOBSACHEHHH, B Oo(opmieHHH pPabOTHI, B
COOJIIOJICHUH TIPaBHJI TEXHUKU O€30MIaCHOCTH NpH paboTe C BEIIECTBAMU U 0OOpPYIOBaHUEM,
KOTOpBIE YUAIIUNCS HE MOXKET CIPABUTH JIaXe MO TpeOOBAaHUIO Tearora.

Kpurtepuu onenuBanus 3a4era

Onenka «OTIHYHOY:

1. I'myOokoe 1 MpoYHOE YCBOEHHE IPOrPaMMHOI0 MaTepHaia.

2. Pa3BepHyTbIH, apryMEHTUPOBAHHbIM OTBET Ha BONPOCHI OMIIeTa.

3. CBoOoHOE Ba/IeHNE KOHIIETITYaIbHO-TIOHATHIHBIM allapaToM.

4. [ToHnMaHue NPUIMHHO-CIIEICTBEHHBIX CBs3€il.

6. TouHOCTH 1 0OOCHOBAHHOCTH BBIBOJIOB.

7. TouHble, NOJHbIE U JIOTUYHBIE OTBETHI HA JIOTIOJIHUTENIbHbIE BOIIPOCHI.

Ornenka «Xopormioy:

1. ITostHOE 3HAHKME MPOrPpaMMHOIO MaTepuaa.

2. B nenom Joruuecku KOppeKTHOE, HO HE BCeTja apryMEHTHPOBAHHOE M3JI0KEHHE OTBETA
Ha BOIPOCHI OUjIeTa.

3. Hannuue He3HAUUTETHHBIX HETOYHOCTEH B yIOTPEOIECHIUN TEPMUHOB.

5. TouHOCTH M 00OCHOBAHHOCTH BLIBOJIOB.

6. [IpaBuiIbHBIE OTBETHI HA TOMOTHUTENBLHBIE BOITPOCHI.

Onenka «Y 1OBJIETBOPUTEIBHON:

1. IToBepXHOCTHOE YCBOEHHE MPOrPaMMHOI0 MaTepuaa.

2. HenmocraTouHO MONHOE H3JI0KEHUE TEOPETUYECKUX BOINPOCOB HK3AMEHALMOHHOIO
ouera.

3. 3arpygHeHME€ B IPHUBEIECHUU [PUMEPOB, MOATBEPKAAIOIIUX TEOPETUUECKUE
MTOJIOKEHUSI.

4. Hannuue HETOYHOCTEH B YIOTPEOIEHUN TEPMUHOB.

5. Heymenue uyetko copMyInpoBaTh BHIBOJIBI.

6. [TorpemHocTy pu OTBETaX Ha AOIMOJHUTEIBHBIE BOIIPOCHI.

Ouenka «HeynoBieTBOpUTENBEHOY:

1. CymecTBeHHBIE TTPOOETHI B 3HAHUSIX OCHOBHOTO MPOTPAMMHOT'0 MaTepuara.
2. HecriocoOHOCTH OOBSICHUTH OCHOBHBIEC KATETOPHH U 3aKOHOMEPHOCTH.

3. HeymeHue BbIICTHUTH TJIABHOE, C/IETIATh BHIBOBI U 00OOIICHUSI.

4. HenpaBuiibHbIE OTBETHI HA TOMOJHUTEIbHBIE BOIIPOCHI.



